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Title: 

OPTICAL yEyORY ELEMENT 



Abstract: 

PROBLEM TO BE SOLVED: To provide an optical memory element that ytlffzes a 
phenomenon where photofumfnescence fntenssty mcreases when excitation tight Is 
appHed and the fuoctson of the assembly of a fymmous fine part§de for Indicating 
photolymmescent Intensity before storage when light Is applied again after being stored 
for a long tsme at a dark place wsthout aSlowfng Isght to be applied, nameSy for Indicating 
storage, and further extremely Improves the Increase rate of the luminous Intensity of the 
lumlnoys fme particle, or extremely extends the storage or retention time of the [ymmous 
sntensfty being Increased once. SOLUTION: An optical memory element Is provided with 
the assembly of a luminoys fme particle having a fynctlon for Increasing and/or stormg a 

photolumlnescence intensity as a function of the application time or the dose of 
excitation light. In the optical memory element, an organic compound containing at least 
one type of element being selected from the IS-famlSy or 1S-famIly of a periodic table Is 
contained In at least one portion of the surface of the tumSnoys fine particle. 
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LT 1 . 1 m^}±.xh h mim. 1 4 /L'{± 2 tiatt«o3t^ 
mm-ffi 1 ^^i':Ji±T'Si if 1 - 3 CO c ^-rn^^ciBW 

[ IliR a 6 ] mmmMtf-ifi 0. 5-100nmc7)fi[ 
1 — 6 <Ti\\'fKimz%m,(r>it^ ^ U *T « 

[i*«JB 1 0 ] mtmrnptt^^w-xtihttim i 

[ 1 1 ] ^mt-^<nm.ifm:>mm.'^\,-m t 
T 1 — 5 0 as%T'fc I. it*]i 1 ~ 1 0 <7)v -^-fifh^it-ztt 

[ff^ii 1 2 ] ^m\Y/^mti-^Wi^'m\xhhmtm. 

[ffjRjs 1 3 ] -^mti^w^m u yit-^mx'$>m 
1 — 1 1 c7)v ^■ftiMz=im(oyt^ ^ 'J , 

1 — 1 1 cDV ^-r^x^HciBtfttOT^^ ^ 'J . 

-^*-r j^:i±*-r ^ t coxs^ ^ i ~ 1 4 

±^r-r-i. h<nxhhmim 1-1 5(7)v^-rtLJiHciBtfe<7) 
)iJ¥^^'is-^./fei^oii:f5i.:j[± 1 mmi^xYxhhmimi 

5 ttzhi 16 t,zmM(^^^=^ 'jm=F-, 



n 1 c mXh § It^TB 1 6 t:fBK03\5^ U „ 
[0 00 13 

xwfj^mm-thimt , ytmm^-r ^zBm^zxMmm 

Tlil~F TTDLMj (Time Dependent Luminescence an 
d Memory) b^-t^) ^JEfflLT- i>tOT-& D . S^^tti 

Mtfzmm Lfzy^h/v^ ^- 'y -fe y:^mmii6mMiz 
x'om'j'^^-^&zti}-x'^:i>t^^dmm^^^^^^'e 

'jm^^zm-th. ^iti^coyt^^'jm^iimmi^icom^ 
s^^RU'mi:ti^'^mt^j:^(DX\ mmimmi^. f'^x 

^tti-X^^. 
[0002] 

immc^mm] m^co^m^iz^^-^xa. mm^zmL 

xmt t ^ t -^^ytmmmm $ ^xt ^rc. z (Tw^'^(ry 
mmmMi^^-jv^-miimyi^'mhzm'-^^w-^^^z 

35^ o :L(n^mwmtm.'f:h^\,zi.->xm&^ix. 

m^{ziinh%mm}imB!^^mxy-)Vii-hMJtai 

[0003] LT . AMWt:(illffl± 

i.{frKyv— (Herron et al., Buetje et al. ) , ff^ 
X (Naoe et al. ) , ^^f+c^rf O-? b U ^'X (ii^ffi) 

^xi:,mw\-mn^yn'^<^y^ b/t^s^-y-b^^x ■ x 

l> (l?lJi.K, Dabbousi, B. 0., etal.,J. Phys. Che 
m. , 101, 9463 (1997)) <, 

[ 0 0 0 4 ] s fc. ^fflV^Tt^^^^/mtJ 

J; -fe ^"SS^ t M^k S txT ^ •?> *n ^-T 

fc{i^^x^.£?)^9x^-) it^^m<mtix^Lxii 

y^\<zm\^htlh^mmmim (Herron et al. ) ^ 

}ia)mmz^< mm ^tix^^t. 

[0005] -i- Jm.=f-cr)m^'^commcDtimzli.. 

mm±^<^^ym.^mi^L<\m<^mmzx->x%hfL 
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ma^ytm^ (led ) (Auvisatos et ai. ) , ytm^ 

i^M-f (Greenham, N. C. , et al . , Phys. Rev. B, 54, 
17628 (1996) ) . mmMT' ^"r^^- (Bhargava) , 

(Bhargava, Alivisatos et al. ) . i" ^WM^^U^ 
^ (Chen et al. ) , -hyK^lE?IJ;O^^^S^feX''S--f 
X (Dushkin et al. ) (CJtEfflSixTV^^ , •Itl'iliGfflM 

^xmmtii. mtmmm ii-ym.^mik (Murray 
et al. ) tfzi,i^'^^~-yy^iif^-i~ym^m (oush 

kin et al. ) ) CO^^mMMW {%^\^ - 9 CTiV y 

LTlr'^-S (Kagan et al. ) <> 
[0006] L*^ t^r*^"(^#*O^BBT{i±iac?) J; d 

\mmizxhmL\>^mm^m (j:^i?bn;ps^-yfe>' 

X) [Zi.-oXr]-hm-^flXLt':>X\^h (AUvisatos e 
tal. ) , h\-^^:Lhifimf(:>tl^. 
[00 0 7] 

nLx. n^i±^mmmmzmm ■ mmhtz-ry^t^cn 
mmizmi^mmmmm^^xmmm^znm Ltz . ^ 
<r)mmmm.ut'tji&=f-mt,ziinh±MLfzTi:> lm 
wmxh^. ^(r>z}i\,zX'^xmwmm}iimmmm<r> 

P9i^^i:(i;t5[^-^-->^#<^^ {mm.m^z\±m.+'rt) . 
■r y n^Mmmm.i<zi3{f^^pm^zM\ y~)Pcom 
mm^<r)Bm^mmffmmitmm)kX'it t tz^ti-^x^^ ^ 
. ^ ff^mmzm-r^^ ^fzm& ^cjsffl t Lxmrn x x/m 

[ 0 0 0 8 ] i ,1 -c. ^mmt^m^mzis^^xmm 
^ixfzTDi.Mmm.tcommf^iz'^^^xmm'th. :iti 

t x^x commmity * h y ij^f-) t ?t-gp««offls 

hyii!S.^SmtLXnfz, a^<7)%^t{i:TDLM3S 
^SrfiJfflLTfc 0 . ]y—*f-mmiz&fh^:rr^\z'yi^' 
(Sze, S. M. , "Physics of Semiconductor Devices", 



Wiley, New York, 1981 ) tlKTV^.g.. iix{i:l)®-?4 

fziiM'^ ■ AEiinco^f^iiXvmmi:i)\-Lfz^-^^m 

(Valley et al. ) (Sutter et al . ) ^ri: 

0:7 =rhu 77^7^^ y'm'^ymmzi5\,^xmm^tix 
u :7 7 7^ ^ ym^xmmzmf i^immm t 

tl^ ( Peyghatnbari an et al., Nature, vol. 383, 199 
6. 10 October, p 481 ) . TD LMJ|^tCj3(t'i>lljS 

(^) comyeizmti^'o. y^huyy^y^^yimtit 
mtchM^xhh. 

[0009] ^mw^ ym^nt<zM.ih>ixhTi-^-)v^^~-y 

(Naoe et al. ) tTDLMJl^fcCOfflatCOV^ 

mm^'rtm^m-i tz^ yn^tim± Lx^-^tttzmz 

T , ^crr^MizM!^LfzmMc^Mmc^)i'yW^m(^^^fj^ 

mm^ti. ^^—izmt^'ofzm.m.^^i:^h;v^co\^-'f 
cn>m^imm Lfzy^^ u mTtm^^tix i^htiK 

Srf!lffltTV^§« 2) 4^-;k^N'-ri>'j/i7):%^^ — 

{i^-r U TO'itiii^-fL t=5rV^*>\ TD LMTIi^tlJi. 

com^-^cotm^^mMLx^^h. s) :r^~iw<-~y^ 

mz^^n<<Z^-< . mm s e cVXrX'httiK TD LMt* 

iim&xtmm<r>^-y-xh^ . 

[0010] ^comt LT. K y btj^S 

Bfiie^^^ (M^) tmf^iX^ (Nirmal 
et al., Nature, 383 , 802 (1996)) , flitt^cm— C 

d s e -ry%t^{zmmm^z\^-^~^^^Mhxmm-t 
^) h^^ommx-hhifi. -MMzitLfzmzmm^fvtz 

[0011] 

mmimm-^tz}^<7^^m ^^%mmm\±. ±iBog 
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^mm,-t^ z. t ^-T^ ^Mffi L^%m^zmm l 

[00 12] 

<nm^wm^mAt-^ifiw&\^x^-th i,cox$} 

So 

[0013] ±IETDLM«tg«i. ^±mm^ (MT 

x\ i- jfi^<^mm±<7)mmmmM^ttfzmm^^'^<n 

7 =}- h ;P 5 ^-y ^ y x ( :g.7t ) 5fi«;6\Bllf i^PhT ( MM 

i-ynTmm±t,zmf&x^ ^<^xo t^^^ ^ u 
m^^j:m^i5'mzii-yxmw.mL±.\>z^^titz^ 

[0014] t>t2|siMB^07t->i^ y3g^t;*3i;^-r(i, 
fsff^^ i >: i)^tgT*^ . -^mfi^zii\^xm{3m.^ 

(T^mmmzn t , i . i ^i^Lh. * t < {± 5 - 

1 0 0 mmtxh h . 

[ 0 0 1 5 ] 4/^. ^ms.<7>mm.. %mx\±mmwi 
mA±. ^^i>ziiftL<it2mm]n±.x'»>h. 

${±, mfS^i'O . 5-10 0 nm, L 

RK- (R6-0) „-R5,- (R^ 
^fi; (2) m, n, q&y^rfi-eixmOX 

(± 1 c^SfAT* 0 . x{i±ia-M5t ( 1 ) t^Btts 

mtXhK). -R8 {i±IE-^ ( 1 ) iztiifhR 



<l±0. 5~50nm, S ^otif 4 L< {± 1 ~ 1 0 nm 
L 4 V \ /h S iiS' .1. i i^^ii^^^ hcot^j:'yX 
[0016] ic7)TD LMWW$:?e^-f-i.-^yS^<7)« 

mm. c u c i i -vii mjt-^m^m 

i^^ CdS, C d S e#cOII-VI In-As^cOII 

i-v mit^mmmw. ivmm^mco^mwm^. t i 

02 . s i o, s i 02 m.y^mm^m. myei^. 

[ 0 0 1 7 ] ^*3, ^Wn<':)UmiWfj:ir>ti:V^mmX\ 

t'commiMx.Xi,M\^. zcoi.o^i-y&f-lti^'o 
^ Mi-tfifiS-fe/VS (Lianos, P.et a 

1., Chem. Phys. Lett., 125, 299 (1986) ) b V 

— (Peng, X. et al . , J. Am. Chem. Soc. , 119, 7 

019 (1997)) lZX-^X^m.-t^^tii^X-^^. 

[0018] *f&Eijc7)^^^ij^^{i:^ ±.Bm^'mmi 
f - (^ya^) com^i^xh-yx . Mmytvamn^com 
HiOi!'-^< t i,-^izmmm(^m ismmtKumie 

^mtfi^^-t^ i^coxht. ^w^izauxm^-^^fi^ 

h<7)ifiifft L< . mtim-^^^^mit^mt lx. tib 
-ffist ( 1 ) xm^Ki>^t-^^mfi^tii^. 

[0019] 

uti ] 

0=X^r2 (1) 

[0020] -m: ( 1 ) ximmmm 1 5mco7t 

EU*>. N. P. As. Sb. B iCO\^^-ttlti-'iM 
L. Ri — R3 i±^ti^'tim±lZT}U^JUm. 

-j^^imt. m^mti'--2oxhh(^^i&-tL^^. 

tfz. Zti(:>cr)m. yi<.mw.^X%X^\ ^(:Az;itii^cr, 
Ri -Rs {±. Sl^tcS-^LTiiHit^ffMLTl^-Ci, 

tfc±m<7)m. Tm-w^ (2) T-ii§n-&-fi:^ 
m^m^^h^itt^x'-^^. 

[0021] 

[^1:2] 

-O),-R^-X=0 (2) 

1 -R3 t^ti^-timtm^m-t. 

[0022] Mm'^^^^tM^t LT , Mtlf b U ^i?^ 
>'^^v-b' (TOPO) , h^J^9i-)Vyif 
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X 7 ^ y ( T o p ) mco^ u y^t-^timf^ixl , 
i-fi-mmi' b u ^ A. vfi^.'iWim-r hv^yj^ ( s d 

S) . fi-'fl'WiMi'h 'J^yj^miOT^i-^^l-mMM. 
j^/P^y-feVx/P* ymi- h U AJg^c7)r;t'^;l'r 'J 

■^A (xTnVVH B) , ix><.>'^;t';?.;W4^r7yNi5'M-^ 

K-^h'J-^A (xTny'/HWA) , ( 2-x^;P>\^ 

[0023] tfzTiiv -i s YW^m. "fy Y ')^-m<r> 

[0024] *%HJt*3V>T±iB*«^l:-^«i. 
m^l^ iOSMtc^t LT . jl^ 0 . 0 1 — 10 0 

ifS t<iil'-5 0JiM%. St^^ft L<{i:l— 2 Ofi 

h , ; *ofi;f)^^^^-r ^-'i. i: T D L \mmfi^ 

[0025] ±M^mt-^\t. TD LMM**C0?I3\S 

[0 0 2 6] 1 ) : AOT (xrnVVPO 

T) ^h-c7)^fflS14^iJtj;oTW/ox-e;i^s^3 y m 

J&^i: LTC d S^C d S e ^t'CO-ft^^Sj^^^O-^y 

[0027] 2 ) ;^-y hV— 7°ffi (TOP OS) : TO 

ock Solution ^V±7J-1^^^^|B>r 

TO p otc J; -iXims.^Mfmm^m^' 

coijmizxtm. '^m$tifz^yt\mmi'cr)mmiz^m 
^t-^m^^t^mm l < mmmm. h ^ \ ^{iiEfi tJt 

[ 0 0 2 8 ] § ±iEO^ffiT-&B!c$tLfc^ft« 



[0029] t-tziMimvco-^-mzi: ^^m^tttzmm. 
tt^mit-^m^mt^mm^z^^ h %^ttMS^ ^os^ 

(JilT TTDLMffij i; I. ^ 3 ^ >; *-^'^) 
i> ) //-Mlil±ffMS tt/i«jt^*(f I. <r i: § . 
[0030] TD LMUl^ItCfcV^T. ±iB*^l:-^{4 

^ tcs-^-r s .1 i: ^ < {istfeTHi. L < \±mm.i-m<Dmm 

\,zy^)~(Dimrm±l.x^^Xh^^^. ^%m^f<zii\.^ 
y . ^t:-^^»#:^ }ic^^m(^mwwAx-h » t d l 

m^m.'th^thX'%h. afcTDLMffiltgt:J;-:>-CiB 

^•s mwzibi.z\i^ ±xmi¥mm±.><z^mmm^mi)^ 
h^xhnm^m.mzh<^^mm.t Lxm^^xhxw 

[003 1 ] ^mmzi5\^X\t. ia«:a^t:TDLM 

mh\imi,Z^ TDLMJKiOiI'-^< ti>-^tWSTl:^!|% 

fiim&±MMLxhB:\-^. ^ h\>z-^mmm'i^mt£ 

mAm^nm^^xhB,\'^. 
[003 2] ±iBTD i.m<^M^imi<zm'&^fih h 

T. *T4 L < {i^ttms^c^ittg- 10 0// m<7^mm 

h^nm^j.±-<^m-m.x'^^-t^cr)-hmt. lu^ ^<7^mm 

ni-m^it. mnmMtf-mm.<7y\om\;m<^^x'h 

0 . § 4. \,z\m.Tm^cr, 2 m:ii^oiEHT-^=) i> r t A^^ff 

[ 0 0 3 3 ] ^riHl:^!R!l3&^'^=SrS]K* TD LMlKisWS 

0. 5 nm— 1 cm, ifi t<(4 1 0 nm—S 0 OjLtm 
T'^l.« ilBTDLMllii, M;tif^yfiE-?^?§Mt^ 

it-^m^mm^^fz^^^^yi^ B yi:mwmu±.^zm-^ 

■ ^m-h <! i: i ^ X%h Z t ti^Ti h „ .1 oieoM 
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[0034] fg-tf 3 y^coi-ym.^(D^mKim 

(«) mmi>t<imi'iBmmi5Xum («) mi^zx 
^xm^^. mmx\fyzi-7- ^ yymco^x'hti 

^yi^ 3 y^cD^mm-^'i^commmmzm^^tii> i^co 
Tim < . mpfnij^ts iv'MSii-STDL mmmcotiim 

it) '^mm'^^mm) ^zx-^xm^x^. ^b^^hhco 
smi»M^x^^mmx\ m^mit-^mi±immML< 
imm.^,cr,i,<^^m^x^y>' a y^izm-^mm^'t 

[00 3 5] tfz^zxm^^^ti^nmb^^mm^. 
fz^mm^WL-^'^^tzmin^ @ wo/ti^icais^-M^ 

ISM tfcE]#:i7)T D LM11^#S SWc7)yii»^t:{i»^'|t 

[0036] :^m%m\<zi5\^x\mwmu±.\,zhht)-^^ 

'y^y \.z^^m^^wmmr£ ^(nmm. t tzit 
Tt'^j-^-.m^- mmmx'yMtti>mvj:t'co^-<-( 

y^'—t:MtXi,!^<^\ 

[00 3 7] zcr,^o^y^^—-y:^'Zii.fz. i.L<{i: 

n^mmi ( ii^ws T^^tiBrMe^t; ) mm-t^ zt^z^ 
-yx. m^'^coyyfhJi-^^-y^yx^mtmmitmM 
mmcommtLxmuuLx^^K. mr£^t:m-:it 
< m±(7ymm^mMmm(^mM t 7 * b s ^- •/ 

mm.m. ^t^m. mm). mm^^j:t'co*^\-^^^t 

hZtlzX-yXmMLfzy^ h)Vi:^'^^y'ty:x^m^m 

mmm. mmym&'^mMt:f3^ immwottziimm 
w) ^^}i^mthzti<zj:'yxi-yn^mi}^i^<7)y^h 

[0038] :^^mc^my'^ um=Fii^. MftisM^t^ 
mmi,zmm^m-it'^m^^^^^ zbi,zxK). mmt 



h . wmtmrni^z x h mm'&o^ ( nx^ t l < 

<^mib LTiO) ±SJ[I*^^L<rftlJi§-^. X, -S.ii 

jp ^^fzmmm.<mm 1 1 < {i«»B#p^&i= t < 

[0 0 3 9] ±3*L/^cj;a^rTDLMSt^ol^tv^i*]± 

n^fih. CdSe. CdS(?)j;d=5r4i-r^@c7)l:t^ 
V ( 0lJi.{f C d S e 5 . 6 n mT* ) 

J; 0 i>|g-:^-yf4^^^;^)vJ^$^t^^(^«^ • iE?LfflS'Jt:Kt 
SOC d S e ^yS^ii-^JiicT)^^ ■ mii^iH^Rfftji 

mzi^m-h. :l<^^ jn'f-^zmm^\,zmmm:mM^ 

h i: Auger ionizationtC J; oT^^ti-^-y^S^iliao-? 
hU^'X (^^ffi) -^JiAS^XS (Nirmal et al., Nat 
lire, 383, 802 (1996)) , ^'^cry-mkmiZHnhzi^A 
b'-fb^W^^ (Peng, X. et al., J. Am. Chem. Soc, 1 
19 , 7019 (1997)) tCioT-^^Lf^CdSe-^y^^ 

mmxrvov o%t\,z x-yx^<r>mMmm.^tctii 
"9. ^ixhcry'^n^'^-kmwmi.^xzmm-fhzh^zi, 
-5 xntmrt j%^'^-<^-m^w.xti h mm^i^za \^x\iT 

O P O <7) V b U :^<7)fS a * STt t T V ^ ^ t M.i:>fl 

TOP 0^cr,'ZJ-'<iX^m.t)^T D L MSt^Sr^iM b 

iB'lii> L< {Sf*»B#pBi3;)i. TOP oo^mtt. m-hVrt 
h t . i-/%t=F-mm<^mmi}m\i!,Lx^^hi^'^i<z\i.7m 

^ =2: i: c7)f^^^Sit-& 5tJ6^«tt*i"i§^ . T O P 0 1 1 

-r -g. i 1 1 J; -5 T [ft]±-r I. a6 T D L M«tg 

yVyx ^^fzih. S/ Nj:bSra<-r-§. 

ii:^'-C-#-g., t.fz-KT^l.ummfiZii'yXmwLfz 

O M ( U - K^yj ^: 'J - ) ^ i: cO'ftfBiSiljKfrtc 
^j^^fBTt^i: ts:h<^X\ ')y4 9 f)V^xmmtmm\¥. X 
[0041] 
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mmm i 

X. A 1 d r i c httMiJO-fe L->-*ia* 9.99 
9%) 0. 8gS:20m W^'>^^;^JfR^:^: 0, itltCS 

trem Chemicals ftMO b 'J - n — 7"'^;!^ 
4^X7 ^ >- (MJK 9 9 % ) 8 . 0 g SrSD^ . mdi-m^ 0 

TV-if^ S t r e m Chemicals aMtO^-;>< -f~;]y 
^FS^A (MJK99+%) 2. 1 6g^^jDt. Sti]- 

[0 04 2] -^^xh'vi^mmcoim 

X. ±timm.Xh'yl^mmi . 0gSr2 0miy\'-YJir 
fVMIiZt K> . ^til/ZS trem Chemical sft 

MCOhU -n-'/'^Jl-:i%Xy ^ y im&9 9%) 4 . 0 

g ^mtmMS^ D m-^fz t i ^ . i^-^j:mmmm^n 

[0043] - CdSe i- Jm^CO^fS. 
2 5ml OHPAJE:7^Xat, A 1 d r i c hft^h 
^' >'^^ff-f F- (TOPO) (MS9 
0%) 2 gt>J;lfVi/;t->^-y^'J§i#^S:AtL, ArXf;^ 
Sr3 0^PBl?:i3l§-ti:, ^^X^F^gp^ArSfHMtam 

L^c„ mnmmm. v>'h;pb-^-T-i^gp?sjS3 50 

^^^iS^IKOaiL. ArlfHMT. 5m 1 i^Uyi/T- 
1. Om l^^^L. ilB^^^^rJ^gptcO. l^^^SJgf 

IBS^L^ci t ?&^1ifSSfL>^c. l^gUjflS^ 2 7 0-290 

( I - 1 0) / I ») ^ 1 



[0044] ■ CdS ei-yW^CO^m 

±iE:7^xa(cA 1 d r i c httMiS^K^ ^' y — /t- (M 
S99. 8%) 1 Om 1 Sr^aSJaL. 5:5i-raiSff L5t h i 

X^^y^H >-cr)— gE^ytJi^gPS: 5 m 1 (DJU^JlMm. 

^IZWM 3 0 0 0 r p mX 1 5 m i nii't^ii-gi L 

|g^'x^i!^i^#ttl2^A$-ti:;^c« io«(:fC*l79 Omg 
i:%fz. 

[0045] -^mit^^ (TOPO) M<^mt^&^ 
^mims. 4nm<0CdSe-^y;K-?^h;ka:>'t^ 

rns-tt, ?ftS5wt%to-9-x^y^3 y^imstv^tc^ 
o-9-x^>' >-3>'i:TOPO ^ ^Jn-r S .1 1 J; -3 T T 

OPO<7)}i^:iiil . 75, 4. 05. 5. 25. 9. 6 

5vft%^'>r:^'^yi^3y^vmLfz. ^.tttopo 

iiJ£l. 7 5wt%c7)-9->y7WiTOPOi0^jD^tT-:' 

L # ti-Ti- y t T v^.g>:7U-^TOPOcr) 

TcS^^W^^f-^^clSm^^^ix^cffl (-;)-yS-?4'0*^;3 5 
wt%) -C'S).!.. itl.^><50-9-X^>'>-3>'^01 0 0/x 1 

h°>-3— N{iIlIKlSc3 0 0 0 r pmT-lT-5/'c„ Xt°y:J 
-bB#PHl (MU^m^LX\'-^i>t^m) {il Om i nXh 

-y fz . m^\m^ 2 4 B§p^. w&m.^ 2 4 b^PbI ( ) 

xn-otz. :Lcr>i:o\,zLX%i^titz:ffy:xmm±(ncd 

mmLfz. mWt{Z{mM:4 0 0 nmcr,^^mvy^ 1B# 

co3i*iSfe<j^5i; ( 1 ) i^zii-^xm^ti. mmf-^^y 
-< -/r-^ yy-th^tizi:'y x^mi.m(^mummj^m 

mii^ii^fz. 

[0046] 
[^1] 

■ - - (1) 



-exp (- t / r) 



[0047] ^mmcommRwmmmuTo p oai 

xh^. ISC d s e i-ymi'mm^T^^^mmi^x 5 7 

0 nmT"S)-& » 

[0048] ^^mm 1 

T D L MS&*(c X-oX lEf i i ( ilE'lf $ ti/:: -f y - >'c7) 



-To 02 att3V^TISI#:S^2_ht-^yfu^s.t^;fi-«Tl: 

^'>tis<nm-^mmiim%Lfzmm^m\>^^. ^n-ft-^if^?! 

ym-?fSJ3i*t'iBii4 /c{±iBit§ ^tz-!y- =j(^m\-^^ 
yhy7.h (s/Nirt) mf/x{±mmcr>tm t l < 
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[004 9] 

nmmimL<m-g:^'^^ztti-T^6. m-^x. mm 

[HI] {3.) :fj^xm>R±.i.zx\^ya~^^y'ft>zi. 
-5 Tf^« Lvt C d S e -^y K^^: :5r^t^<7)T o p o 



:(8) 000-155981 (P2000-155981A) 

^»J3i<^%3tefe«{i:5 7 0 nm, H4i«0l^{±5^ ( 1 ) 

j; 7 ^' V -r yi^'^'il-yfzm^X'h^^. 

( b ) 0 1 a tiZi^n^ y < vn- -i >-^"OlS^t#iQfL7ttM 

JpTo-bx coif ttstfl r cOjtiSc* T o p o ammzn L 
( c ) 12 1 a tcijft-^ y -1"/ r y^'omm^htx-fzm 

H) SrTOPOcDii^t:Mt-rra-/ht/-c:?'77. 
[02] ( a ) Hf^S^K 2 ±t:-^ y SlX*«<l:^!fl!l 



(b) iatt:««2±t: 

( c ) mwm,2}L{zi~ jim-mm3mm^t\.. m-r- 

3 -^-y^^^iK 

4 ^m-^tijill 



[01 ] 



[02] 



=1 



3600 




(a) 



2 4 6 8 

Cropo(wt%) 



(b) 
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